Investigations with the waxy gene of maize, described by Collins,2 have been in agreement in that heterozygous plants (Wx wx) produced on an average a minus deviation from the expected 25 per cent of waxy seeds.
Backcrosses of the type wx wx 9 X Wx wx c' also produced a significant deficiency of the recessive type, while from the reciprocal combination the expected 50 A method was devised to permit studying the germination of maize pollen and the establishment of the pollen tubes. Pollen is dusted on a fresh silk, allowing a few pollen grains to adhere to the stigmatic hairs. A portion of this silk is then fastened to a cover slip with vaseline, and the cover slip is inverted over a van Tieghem cell containing a drop of water to prevent desiccation. Germination can be readily observed under low power and the entrance of the pollen tube into the stigmatic The growth rates, from the time of establishment, for pollen tubes of the four genotypes Su Wx, Su wx, su Wx and su wx.
hair and its growth to the silk proper can be followed under high power by means of the vigorous protoplasmic streaming in the pollen tube. When the wx pollen is produced by a su su plant, this difference is greatly increased. These differences apparently obtain regardless of the genotype of the silks used. This would have been expected on the basis of available genetic evidence. There is no significant difference in the time required for germination or establishment for pollen of the constitution Su Wx and su Wx. The differences in the mean time required for establishment of a series of paired comparisons and odds for the significance of the difference are presented in table 1. The times of establishment are not comparable
Typical modes of attachment of Wx (a). and wx (b) pollen grains to the stigmatic hairs.
from row to row since they were determined under different conditions of temperature and humidity. Individual ears were pollinated with one of the four types of pollen Su Wx, Su wx, su Wx and su wx. The growth rate for each type of pollen tube from the time of establishment is shown in figure 1 . The results indicate that there is no, or at most a very slight, difference in growth rates for the four types of gametophytes for the period studied. With a similar growth rate for the four types the slight deficiency of waxy seeds from Su Su Wx wx selfs and the greater deficiencies from su su Wx wa selfs are readily explainable on the basis of the longer time required for germination and establishment.
The time required for establishment appears to be directly related to the degree of contact between the pollen grain and the stigmatic hair or silk. Non-waxy pollen grains become attached by a very. broad base,' which has its origin in the accumulation of moisture between the stigmatic hair and pollen. The contact force is often so great that the pollen grain is noticeably flattened. With waxy pollen this condition is much less striking and may be entirely lacking. A typical example of the attachment of germinating Wx and wx pollen grains is shown in figures 2a and b, respectively. The drawings were made from photographs taken 20 minutes after the pollen was placed upon the silks.
Differential pollen tube growth has been advanced in many cases as an explanation for the deficiency of a particular genotype. In view of the findings presented in this paper, it would appear desirable hereafter to distinguish clearly between differential establishment and differential growth.
'Contribution from the Division of Cereal Crops and Diseases, Bureau of Plant Industry.
